Assessing nebulizer performance.
The quality of the aerosol generated by a nebulizer system is a function of its design, operating parameters, and the drug formulation to be aerosolized. The aerosolized drug dose inhaled from a nebulizer is determined by the patient's breathing pattern. The site of deposition of the aerosol in the lung is primarily influenced by the inspiratory flow rate and additionally by the nature of the lung disease. Thus, tests of performance that incorporate these different variables will provide data that give a better understanding of overall nebulizer performance. As discussed in this paper, a number of in vitro and in vivo laboratory tests can be undertaken to measure the characteristics of the delivery system as well as the quality and quantity of the aerosolized drug provided. With this information one can estimate the dose of drug that will be inhaled and deposited below the larynx. The accuracy of these predictions can additionally be improved with the use of breath simulators and standard breath patterns. Breath monitors that capture and feed actual patient breathing patterns into the simulator to mimic nebulizer operation during actual patient use further increase the accuracy of dose estimation. With the vast number of nebulizers available and also in development, a comparison of information obtained from different nebulizers is key in making an informed decision when selecting an aerosol delivery system that can provide an efficacious dose of a particular drug to a specific patient population.